Induction of long-term potentiation in single nociceptive dorsal horn neurons is blocked by the CaMKII inhibitor AIP.
Neuronal events leading to development of long-term potentiation (LTP) in the nociceptive pathways may be a cellular mechanism underlying central hyperalgesia. Here, we examine whether induction of LTP in nociceptive dorsal horn neurons at depths of 80-500 microm from the cord surface can be affected by spinal application of the Ca(2+)/calmodulin-dependent protein kinase II (CaMKII) inhibitor AIP. Extracellular recordings from single neurons in intact urethane anesthetized Sprague-Dawley rats were performed, and the neuronal A-fiber and C-fiber responses after sciatic nerve test pulses were defined according to latencies. A clear LTP of the nociceptive transmission following sciatic nerve high-frequency stimulation (HFS) was observed in single neurons in laminae I-IV of the dorsal horn. The increase in the C-fiber response after HFS was blocked in the presence of 2.0 mM AIP (P < 0.05 HFS group versus AIP + HFS group 2 h after conditioning). However, the C-fiber response was not affected by 2.0 mM AIP alone or by vehicle. Thus, our data show that the neuronal process leading to the induction of LTP in the dorsal horn induced by HFS is clearly inhibited by the specific CaMKII inhibitor AIP. It is concluded that CaMKII may be important for the induction of LTP in single nociceptive dorsal horn neurons.